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admission after first stroke, as well as the risk of second stroke compared with first-ever stroke without recurrence. Results are presented as relative hazard ratios with 95% confidence intervals. The study was approved by the Regional Ethics Committee in Uppsala, Sweden (Dnr 2014/324). Further details are available in Methods and Tables I  and II in the online-only Data Supplement.
Results
Characteristics of men with a first nonfatal or second stroke and the stroke-free population are shown in Table 1 . Results from joint Cox models for duration of hospital admission and second stroke are presented in Table 2 . Low stress resilience, underweight, and higher systolic blood pressure are statistically significantly associated with a raised risk for long compared with short hospital stay among patients with ischemic stroke. Among those with intracerebral hemorrhage, raised systolic and diastolic blood pressures are statistically significantly associated with long compared with short stay. Only obesity is statistically significantly associated with a raised risk of second stroke, compared with first stroke without recurrence. We noted only a small reduction in the magnitude of associations after adjustment for a diagnosis of diabetes mellitus. 
Discussion
In this cohort of men who were ostensibly healthy during adolescence and subsequently followed up until middle age, we found that some previously identified early (adolescent) risk factors for stroke 1,2 were associated with longer hospital admission and risk of second stroke. Predictors in adolescent men of future stroke-related hospital stay duration and recurrent stroke are largely unknown. Psychosocial stress has been associated with a risk of stroke onset and poststroke outcomes. 1, 4 Stress resilience may be an important determinant of the physiological and psychological consequences of exposures to stress. 5 We have demonstrated that low resilience to psychosocial stress in adolescence can affect health across the life course as indicated by associations with raised risks of depression and anxiety in middle age. 6 Markers of childhood stress (that may impair stress resilience) have been associated with higher blood pressure in old age. 7 Thus, low stress resilience may influence stroke risk and outcome in adulthood in part through elevated blood pressure. We did not find an association with length of hospital stay or second stroke for all characteristics in adolescence linked with incident stroke risk.
1,2 Possibly because factors associated with fatal stroke might be less notably associated with nonfatal stroke outcomes due to higher fatality among cohort members with these characteristics. We speculate that diabetes mellitus with onset after adolescence is intermediate in the causal pathway.
Potential limitations of the study include the risk of stroke misclassification, especially of intracerebral hemorrhagic strokes, when using International Classification of Diseases codes. However, the validity of stroke diagnoses recorded in the Swedish Patient Register is high. 8 Because no women were included in the study (conscription information was limited to Swedish men), the results cannot be readily generalized to women or other ethnic groups. The length of stay is recorded accurately but might be affected by other factors, such as availability of beds and rehabilitation facilities, discharge possibilities, and local practice. 9 Such nondifferential misclassification would only reduce the precision of our results, rendering conservative estimates. Stress resilience and other prestroke characteristics were measured only once, and their stability over time could be questioned, but associations with outcomes later in life suggest persistence. 6 The proportion of variance explained for long compared with short hospital stay for ischemic stroke (8%) and hemorrhagic stroke (17%) and second compared with first stroke (7%) indicates potential residual confounding and thus the potential importance of unmeasured factors. In conclusion, some risks influencing length of hospital stay and second stroke in stroke survivors may have their origins in childhood and adolescence, including low stress resilience, unhealthy body mass index, and high blood pressure: they are thus relevant not only to stroke risk but also to recurrence and use of health service resources among stroke survivors.
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SUPPLEMENTAL MATERIAL
Bergh et al. Determinants in adolescence of stroke-related hospital stay duration in men-a national cohort study. Stroke.
Supplemental Methods
Study population
The cohort consisted originally of 284 198 men of whom 2564 were excluded due to errors in the personal identification number, female sex, or uncertain vital status. Those with implausible values for height (less than 144 cm), weight (above 178 kg), body mass index, BMI, (below 15), systolic blood pressure (below 50 or above 230 mm Hg), and diastolic blood pressure (below 30 or above 135 mm Hg) were also excluded from analysis; in total 225 men. Also excluded were those 16 458 men who did not complete the conscription examination due to chronic illness, disability, or lack of Swedish citizenship.
Exclusions for events prior to follow-up from January 1, 1987, for death, emigration and stroke diagnosis resulted in a sample of 271 767 men. We further excluded 37 196 men with missing data for stress resilience, disease summary score, year of birth, geographic region, systolic and diastolic blood pressure, BMI, cognitive function, physical working capacity, parental socioeconomic status and household crowding (including 722 men with a stroke diagnosis at some time). A total of 237 879 men were available and from this sample 3000 men with subsequent non-fatal stroke (and 310 with fatal stroke) were identified. Fatal strokes were not included in analyses as we have specifically reported associations between characteristics in adolescence and fatal stroke earlier (Bergh C, Udumyan R, Fall K, Nilsagard Y, Appelros P, Montgomery S. Stress resilience in male adolescents and subsequent stroke risk: Cohort study. J. Neurol. Neurosurg. Psychiatry. 2014;85:1331-1336).
International Classification of Diseases (ICD) codes
The codes used for stroke were 430-434 and 436 in ICD-8, 430, 431, 433, 434 and 436 in ICD-9; and I60, I61, I63, I64 in ICD 10. For ischemic stroke, they were 432-434 in ICD-8, 433, 434 in ICD-9, and I63 in ICD-10; for intracerebral hemorrhagic stroke 431 in ICD-8, 431 and 432 in ICD-9, and I61 in ICD-10; for subarchanoid hemorrhagic stroke 430 in ICD-8, 430 in ICD-9, and I60 in ICD-10. Codes used for diabetes were 250 in ICD-8 and ICD-9, and E10-14 in ICD-10.
Statistical Analysis
As stroke risk varies by age, we used a Cox model to estimate time to stoke, using a method allowing us to include the entire cohort, not only those who experienced a stroke, and we could directly compare the associations with outcomes subtypes. Joint Cox models assessed the associations of characteristics in adolescence associated with long compared with short duration of hospital stay after first stroke. The model estimated the ratio of the hazard ratios (HR) for long and short stay. Similarly the ratio of HRs was estimated for risk of second stroke compared with first ever stroke without recurrence, in a separate joint Cox model. Follow-up started from 1 January 1987 and ended on the date of stroke, death, emigration or 1 January 2010, whichever occurred first. Ischemic and intracerebral hemorrhagic strokes were examined separately for duration of stay. The models were adjusted for potential confounders from childhood such as geographical region, parents' socioeconomic index and household crowding, and further for cardiovascular disease and summary disease score measured the conscription assessment. Other covariates in the models were stress resilience, (3 categories), BMI (4 categories), cognitive function (3 categories), physical fitness (continuous), systolic and diastolic blood pressure (continuous) measured in adolescence. We also performed a sensitivity analysis where we adjusted for a diagnosis of diabetes, although we consider diabetes as an intermediate variable. We treated the diabetes diagnosis as time-dependent to make sure diabetes was diagnosed before stroke. In the adjusted model all measures were included together, and therefore mutually adjusted for each other.
Sensitivity analyses excluding strokes in earlier adulthood were performed as there might be greater etiological heterogeneity between strokes at younger and older ages; strokes at younger ages were defined at ages 31 to 45 years and older strokes 46 to 58 years. Another sensitivity analysis was conducted for duration between first and second stroke; second strokes occurring after the first year of the initial event (and up to 20 years later) were excluded. Further sensitivity analyses were performed for men with intracerebral hemorrhage, who in addition had a diagnosis of subarachnoid hemorrhage (SAB). Men with SAB were excluded as the etiology might be different and influence the risk of intracerebral hemorrhage.
The proportional hazards assumption was tested for all covariates in relation to outcomes, using a test based on Shoenfeld residuals, and no evidence was found that it was violated. Results were given as relative HRs with 95% confidence intervals (CI). P-values were 2 sided and considered statistically significant at the 0.05 level. All analyses were conducted using Stata, version 13/SE for Windows (StataCorp LP).
Supplemental Tables
Characteristics by first non-fatal and second stroke for all variables in analysis are shown in table I. Results from unadjusted and adjusted joint Cox models for all variables are shown in table II, including additional adjustment for diabetes. All above mentioned sensitivity analyses showed consistent results with main analyses. Table II . Joint Cox Model to estimate associations of characteristics in adolescence with length of hospital admission in ischemic (n=1978) and hemorrhagic strokes (n=503); and associations with second stroke (n=791)
